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wise  as  in  any  manner  licensing  the  holder  or  any 
other  person  or  corporation,  or  conveying  any  rights 
or  permission  to  manufacture,  use  or  sell  any 
patented  Invention  that  may  In  any  way  be  related 
thereto. 


This  publication  was  prepared  under  contract  £or  the 
Joint  Publications  Research  Service  as  a  translation 
or  foreign-language  resec.?h  service  to  the  various 
federal  government  departments. 
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following  Is  a  translation  of  an  article  oy 
Vladimir  Me  eras  i.'  the  Czecn-lanpup^e  nevrs  piper 
3ud?  Iravr.  Prague,  ?7  Jan  6j,  ?  y 

'Autolithography,  autolysis,  automat,  automation  - 
the  process  of  technical  evolution,  in  v>hlch 
automatic  arrangements  R.-e  employed  to  liberate 
mar  from  r  hysical  labor  a  d  of  some  mental 
activities  .  .  " 

This  :aay  suifice*  These  are  tne  general  terms 
i-.lv* n  in  tne  technical  dietionary  for  automation.  This 
brief  explanation  of  ooncupts  is  perhaps  adequate  for 
some;  but,  to  accomodate  thoso  v/ho  .van ;  to  know  more 
about  what  is  new  in  automation,  aru  what  specific  work 
is  being  done  at  tne  Institute  for  ..'.ac nines  and  Auto¬ 
mation  of  the  Slovak  Academ,  of  sciences  in  tratisiava, 
we  went  to  tho  top  floor  of  the  House  of  Technique,  on 
Kocel  Street. 

Thera  are  two  oasic  areas  of  research  here,  me¬ 
chanical  and  mathematical,  and,  more  ver,  as  vay  be 
deduced  from  the  name,  a  nurely  theoretic.  1  entity  con¬ 
cerned  with  automation.  Tnis  insitute’s  history  doe3  not 
date  far  back,  and  automation,  as  such,  was  com  only 
ei £ht  years  ago.  The  respective  workshop  of  a  at  day  '  ns 
called  the  Laboratory  of  Theoretical  a  o  Appxlod  Mocha- 
nics,  anc  was  staffed  with  two  enri nears,  one  technician, 
ana  one  mechanic,  as  time  went  on,'  the  Institute  grew,  in 
personnel  and  equipment. 
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1  re  are  her*  with  one  of  th*  r* March  men,  a  candi¬ 

date  of  technloai  solenoes,  Sngl ne*r  8.  Petraa,  and  talk 
about  the  dl Motions  In  whioh  th*  laboratory  is  headed.  A 
group  of  specialists  is  working  on  a  new  trend  in  automa¬ 
tion  which,  comoared  to  the  existing  ones,  should  represent 
a  higher  quality  level.  It  is  known  that  production  pro¬ 
cesses  h,ave  heretofore  been  stabilized  through  regulation. 
The  idea  waa  either  to  oorreot  disturbances  occurring  in  a 
production  prooesa,  or  to  prevent  them.  To  this  end  were 
employed  all  sorts  of  regulators,  from  hydraulic  to  elao- 
tronie.  But,  it  begins  to  dawn  that  automation  oan  be 
aohieved  by  the  application  of  more  demanding,  qualitati¬ 
vely  higher  principles  And  the  very  group  of  workers  at 
the  Slovak  Academy  of  solenoes  is  the  one  that  coneelved, 
and  elaborated  on,  these  principles* 


•  The  various  specialists  of  the  Institute  are  now 
completing  the  working  theories  of  the  new  automatlo 
control,  which  does  not  stabilize  the  production  procesa, 
but  changee  it  instead*  It  changes  or  modifies  it  so  as 
to  attain  optimum  economic  results  from  the  process  as  a 
system,  by  bringing  ,the  costa  down  to  economically  prac¬ 
tical  minimum,  while  railing  the  overall  efficiency  to 
maximum,  and  turning  out  the  beat  possible  produot.  In 
this  way,  a  higher  productivity  of  labor  is  achieved,  in¬ 
dependently  of  the  now  now  common  indicators  such  &a  the 
number  of  workers,  total  gross  output,  etc.  The  new  indi¬ 
cators  tnat  will  be  evolved  for  the  oontrol  of  production, 
will  take  into  acoount  not  Just  the  respeotive  industrial 
enterprise,  but  the  overall  needs  of  the  national  economy. 
Therefore,  not  as  up  to  now,  consider  first,  and  only, 
the  union,  the  plant,  or  the  group,  but  cnly  that  which, 
at  a  whole,  is  good  for  the  national  economy. 

isv  way  of  an  examole  let  us  take  any  enterprise 
making  sheet  steel  of  different  type*.  *or  the  plant  it - 
Mlf  it  waa  b*at  to  fabrioata  only  th*  heavy  gages.  The 
accepted  indicators  favored  this  tendency:  overall  pro¬ 
duction  loss  ooatly,  gross  output  ri»s»  and  thereby  th* 
net  output  as  wall,  all  of  which  make#  th*  plant  look 
good. 


but  our  national  #oonomy  n**d*  sh**t  steel  of  many 
different  types,  of  thlok  and  thin  gages,  and  in  many  qua¬ 
lities,  for  many  tens  of  other  enterprise*.  So  it  la  ob- 
vloua  that  what  should  be  docs  is  that  stoich  benefit*  th# 
whole  oo untry,  and  not  Just  one  single  producer. 


r  And  here,  according  to  the  new  theory,  the  problem^ 

of  pr : 'duct J.on  control  will  pass  from  man  to  the  machine, 
that  is,  in  our  cese,  a  computer.  The  machine  will  thus 
assure  the  required  number  of  nroductlon  graces,  of  pre¬ 
determined  quality.  And  this  is  precisely  what  the  Insti¬ 
tute  for  Machines  arc  Automation  o?  the  Slovak  ioademy  of 
Sciences  is  nov  working  out.  This  new  theory  actually,  re¬ 
presents  a  change  from  classical  automation  to  technical 
cybernetics;  it  applies  cybernetics  elements  in  a  scien¬ 
tific  way  to  the  field  of  general  theory  of  control. 


This  new  control  method  presupposes  a  &ood  co:nmand 
of  three  basic  elements,  in  a  purely  scientific  way:  A 
through  knowledge  of  the  t  eehnology  of  produotion  (not  in 
the  old  sense,  when  often  it  was  -.at  known  what  material 
was  needed  and  how  much  of  it,  ror  about  components,  au¬ 
xiliary  equipment,  energy,  etc),  that  is,  exactly  what  is 
needed,  how  much,  where,  and  at  what  precise  time.  There¬ 
fore,  no  alchemy,  which  still  Is  in  vogue  in  so  many 
places.  An  exact  mathematical  description  of  the  entire 
production  process  is  imoortant;  it  expresses  both  the 
quantitative  as  well  as  qualitative  relations  between  the 
economy,  technology,  and  tfe  process  control. 


'Jot  a  small  role  is  played  o.  a  thorough  Know¬ 
ledge  of  the  economic  side  of  production.  It  happens  even 
now  that  in  some  plants  the  managers  are  incapable  to 
realistically  evaluate  the  needs  of  their  own  enterprise, 
much  less  of  the  entire  national  ec  corny. 


Last,  but  not  least,  the  manner  of  the  control 
process  itself  is  important.  ;  p  to  now,  it  was  done  by 
the  specialist,  or  onginaer-in-charge,  or  dispatcher,  etc. 
which,  in  individual  stages,  was  only  approximate,  and 
often  faulty,  iaoh  and  every  one  of  these  control  organa 
injected  into  the  system  some  su&jeotive  elements,  so 
that  the  control  was  in  conflict  with  the  overall  goal. 


furthermore ,  of  necessity  such  a  process  was  slow, 
and  unable  to  react  fast  enough  to  demands  for  quality 
changes,  f:r  instance  ir.  regard  to  raw  materials,  or  tech¬ 
nological  equipment,  etc.  All  of  this,  or.  cc’bcse,  may  be 
complicated,  Jn  view  of  the  fact  that  tno  control  process 
is  actually  the  result  of  suitable  preparation  of  various 
input  values.**,  related  to  the  materials  one  to  the  techno¬ 
logy  of  the  oroceas.  iso  there  is  no  alternative  but  to  re¬ 
place  it  with  something  new,  which  ro fleets  the  changes  in 


the  process. 


simultaneously  adopts  whatever  corrective  ^ 


'  ate pa  may  be  neoaasary.  All  these  exacting  demand*  oan  b«  1 
met  only  by  a  calculating  machine. 

Of  course,  the  Introduction  of  automation  Is  often 
resisted  by  the  management  It  sell,  as  le  know  from  pactica, 
because  they  are  loath  to  keep  making  changes,  or  just 
Interfere  wi  th  a  seemingly  well  working  syetem.  It  does 
happen  that  the  managers  resist  ohanget  In  process  oontrol* 
for  fear  of  making  mistakes  or  suffering  losses.  And  there 
are  of  course  also  enterprises  where  the  managers  are 
afraid  of  anyone  having  a  olosa  look  at  their  operations, 
especially  If  ha  Is  a  scientist.  They  think  and  argue 
thustYou  are  experimenting  with  us,  and  maybe  prevent  our 
fulfilling  the  plane.  *o  they  are  aisincllned  to  accept 
any  changes  in  the  production  technology.  They  cannot  see 
the  advantages  which  euoh  changes  may  bring  tomorrow  and 
in  tha  days  to  oome. 

At  this  time  the  department  of  automation  of  this 
scientific  institution  has  worked  out  an  algorithm 
(directives),  cased  on  theoretloel  research,  for  the 
control  of  several  production  proo.e'eeee.  The  theory  will 
now  be  laboratory  tested,  and  in  the  coming  years  will  be 
Introduced  In  tha  Bratislava  ohemloal  enterprise  olovnaft. 

In  front  of  us,  on  a  giant  also  cable,  1*  screed 
a  sohematlo  diagram  of  this  fuel  manufacturing  plant. 
Squares,  rectangles,  and  olrcles  represent  individual 
workshops.  Bing i ns sr  Patras'  explanation  Is  clear  as  to 
shy  optimum  control  mutt  be  spelled  to  the  known  require¬ 
ments  of  the  plans. 

Thle  task  will  be  fed  into  the  computer  for  di¬ 
rect  tryouts  of  eutomatlo  oontrol,  even  though  In  any 
•ingle  department  of  this  chemical  giant  it  is  first  ne- 
oessary  to  assure  oorreot  re  suits  of  measurements  on  all 
the  related  equipment,  with  a  view  of  making  an  accurate 
mathematical  model  of  the  production  prooees*  After  col-  • 
latlng  the  needed  data,  sped  all  ate  will  wo  r<  out  an 
algorithm  for  optimum  control,  whioh,  at  the  start,  will 
be  telemetered  from  the  Institute's  research  center.  A 
simple  computer,  of  adequate  speed  and  cnpaolty,  will 
suffioe  for  the  entire  plant  where,  tver.cually,  'It  will 
be  direotly  plaoed.  its  capaolty  will  be  adequate  to  take 
on  some  additional  plants.  And  then  ...  ? 


It  is  assumed  that  aftor  the  laboratory  tsete  are 
.  complatad,  the  eoientiets  from  the  Institute  for  Uaoblnas 
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and  Automation  cf  tne  Slovak  Academy  of  Sciences  will 
start  paying  ire  quant  personal  visits  to  oth»  r  modern  in¬ 
dustrial  enterprises,  such  ae  th-s  Saltern  Slovakia  Iron 
•oiks  ( vychcdoaiovensMie  aelesarny),  the  Aluminum  Company 
In  liar  on  the  .'iron  (fclinik&rna  v  Ziaru  rad  Hronem;,  ate., 
in  order  to  also  work  out  for  than  the  algorithms  of 
optimum  production  control. 
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